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a bend at the end of the line favored water-hammer action. Both
in this country and in America, aluminium fans, pipes, etc., in con-
nection with nitric acid, are coming more and more into use, whilst
in Germany, and also in this country, earthenware fans and centrifu-
gal pumps are preferred in acid works.
The supervision of effluents, both liquid and gaseous, requires
considerable care. The choice of proper culverts, gutters, or pipes,
depends frequently on the nature of the effluent, and when liquid
effluents are sent into a sewer or a watercourse tests have to be
made, sometimes for considerable distances, to avoid trouble with
local authorities and interested parties; arrangements may also have
to be provided for catching suspended matter, precipitating impuri-
ties, or for rendering the effluent clear or pure before admitting it
into a watercourse.
Compressed air and vacuum pumps are important factors in chem-
ical works. Both kinds are similar in construction, but the effi-
ciency varies very much from maker to maker. Whilst in the case
of an air compressor a proper volumetric efficiency must be de-
manded, and may be obtained if reasonable care is taken, the baro-
metric effect is all-important in selecting a vacuum pump. Some
processes are now so well regulated that a difference of a few milli-
meters in the vacuum entails considerable loss of time and cost.
Some works are already demanding a guarantee for a vacuum of
two millimeters with very large pumps, and, what is more, they get
even one eighth millimeter. Reservoirs for storing compressed air
and allowing it to cool are better not left alone, as usual, because,
apart from condensed water, there have been explosions in such,
and also in pipe lines, which were found to be due to hydrocarbons
from the lubricant.
In addition to having so much detail work to attend to in the
factory generally, the works chemist requires still further engineer-
ing knowledge of his plant. Mr. George Bcilby, F.R.S., gave us,
in 1899, a long list of apparatuses required in chemical work. Of
course, the chemist is rarely called upon to construct an apparatus
or a machine, but he must have a working knowledge of those in
regular use for all kinds of operation, and if he invents a new
process, then he should be able to indicate his requircmc'nts for work-
on a large scale. Like Mr. Beilby, I, too, wish to emphasize most
strongly that " works operations are not simply laboratory opera-